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EAGLE Version 3.55 Copyright (c) 1988-1998 CadSoft

Partlist exported from B16.brd at  9/15/2000 01:36:51p

Part     Value          Package  Library  Position (inch)    Orientation

C1       0.01 uF        1206     smd2     ( 0.00 -0.15)      R90
C2       0.01 uF        1206     smd2     ( 0.00 -0.35)      R90
C3       0.01 uF        1206     smd2     ( 0.55 -0.50)      R180
C4       0.047uF        1206     smd2     ( 0.55  0.45)      R90
C5       1000pF         1812B    SMD      (-0.58  0.05)      R90   
(bottom)
J1       PAD-01         PAD-01   connect  (-0.40 -0.10)      R0
J2       PAD-01         PAD-01   connect  (-0.40  0.00)      R0
J3       PAD-01         PAD-01   connect  (-0.40  0.10)      R0
J4       PAD-01         PAD-01   connect  (-0.40  0.20)      R0
J5       PAD-01         PAD-01   connect  (-0.10  0.40)      R0
J6       PAD-01         PAD-01   connect  ( 0.10  0.40)      R0
J7       PAD-01         PAD-01   connect  ( 0.40  0.20)      R0
J8       PAD-01         PAD-01   connect  ( 0.40  0.10)      R0
J9       PAD-01         PAD-01   connect  ( 0.40  0.00)      R0
J10      PAD-01         PAD-01   connect  ( 0.40 -0.10)      R0
J11      PAD-01         PAD-01   connect  ( 0.40 -0.20)      R0
J12      PAD-01         PAD-01   connect  ( 0.40 -0.30)      R0
J13      PAD-01         PAD-01   connect  (-0.40 -0.40)      R0
J14      PAD-01         PAD-01   connect  (-0.80  0.40)      R0
J15      PAD-01         PAD-01   connect  ( 0.80 -0.40)      R0
J16      PAD-01         PAD-01   connect  ( 0.80  0.40)      R0
R1       243K           1206     smd2     (-0.60 -0.30)      R180
R2       243K           1206     smd2     (-0.50 -0.15)      R270
R3       243K           1206     smd2     (-0.50  0.05)      R270
R4       100K           1206     smd2     (-0.50  0.25)      R270
R5       100K           1206     smd2     (-0.25  0.30)      R180
R6       100K           1206     smd2     ( 0.00  0.30)      R180
R7       100K           1206     smd2     ( 0.25  0.30)      R180
R8       100K           1206     smd2     ( 0.30  0.15)      R90
R9       100K           1206     smd2     ( 0.50  0.05)      R90
R10      100K           1206     smd2     ( 0.25  0.00)      R0
R11      100K           1206     smd2     ( 0.10 -0.15)      R90
R12      121K           1206     smd2     ( 0.10 -0.35)      R90
R13      121K           1206     smd2     ( 0.50 -0.35)      R270
R14      121K           1206     smd2     ( 0.60 -0.35)      R270
R15      50 ohm         1206     smd2     ( 0.25 -0.10)      R0
R16      50 ohm         1206     smd2     ( 0.25 -0.20)      R0
R17      500 ohm        1206     smd2     ( 0.25 -0.30)      R0
R18      1 MEG          1206     smd2     (-0.60 -0.42)      R180
R19      5K             1206     SMD      (-0.80 -0.30)      R0
R20      5K             1206     SMD      (-0.80 -0.42)      R0
R21      10K            1206     smd2     ( 0.65  0.45)      R270
SV1      MA04-1         MA04-1   CON-LSTB (-0.70  0.05)      R90

Please note that J1 ----J16 are part of the PMT16 assembly on socket 
board.
They are the Mill-Max pin receptacles #0039-2-xxxxxxxxxxxxxx (long pins)



EAGLE Version 3.55 Copyright (c) 1988-1998 CadSoft

Partlist exported from s16c.brd at  9/18/2000 09:58:49a

Part     Value          Package  Library  Position (inch)    Orientation

C4       0.01uF 200V    1206     smd2     ( 0.80 -0.50)      R0
CN1      FE10-2BG       FE10-2   CON-LSTA (-1.05  0.00)      R270   (20-
pin header)
CN2      FE10-2BG       FE10-2   CON-LSTA ( 1.05  0.00)      R90      
(20-pin header)
CN3      PMT16          PMT16    pmt16aa  ( 0.00  0.00)      R0
D1       BAW56LT        SOT-23   SMD      ( 1.30 -0.55)      R90
D2       BAW56LT        SOT-23   SMD      (-1.30 -0.35)      R270
D3       BAW56LT        SOT-23   SMD      ( 1.30 -0.35)      R90
D4       BAW56LT        SOT-23   SMD      (-1.30 -0.15)      R270
D5       BAW56LT        SOT-23   SMD      ( 1.30 -0.15)      R90
D6       BAW56LT        SOT-23   SMD      (-1.30  0.15)      R270
D7       BAW56LT        SOT-23   SMD      ( 1.30  0.15)      R90
D8       BAW56LT        SOT-23   SMD      (-1.30  0.35)      R270
D9       BAW56LT        SOT-23   SMD      ( 1.30  0.35)      R90
J1       PAD-01         PAD-01   connect  (-0.40 -0.80)      R0
J2       PAD-01         PAD-01   connect  ( 0.40 -0.80)      R0
J3       PAD-01         PAD-01   connect  (-0.40  0.80)      R0

Please note that J1,J2,J3 are part of the CN3 assembly and will be 
soldered at the B16 board.
Also note that 13 pins (outer pins) will also be soldered at the B16 
boards. The 16 short pins
in the center of this board should also be soldered to the S16 board. 
All pins are inserted through the front of the S16 board.

CN1,CN2 are inserted from the bottom side.

































VFBlist1 Iss3 9/20/2001

Title: VFB Partslist 1 0f 2
Design: MINOS_VFB1 Iss2
Date: 27-Mar-01
Template: /cadence5/98/tools/interface/bom.template
Issue Status: Production 3
Notes List for items supplied by Nustart Electronics
Derived From: VFB Partslist 1 0f 2 Iss.2 dated 14 Mar 01
Change History: Incorporates change 10 Ref. VFB Partslist Update Log Dated 27 Mar 2001

Ref Description Manufacturer Part Number Quantity Change Info
C36,C37,C40 CAPACITOR_0603-2P2/50V, Farnell 721-888 6
C41,C46,C48 5%

C73,C74, CAPACITOR_0603-4P7/50V, Farnell 721-920 4
C77,C78 5%

C79,C80 CAPACITOR_0603-10P/50V, KEMET C0603C100C5GAC 2
close tolerance (0.25pF)

C18,C25, CAPACITOR_0603-18P/50V, Farnell 721-992 3
C31, 5%

C42,C43,C50 CAPACITOR_0603-33P/50V, Philips 0.27 for 10 Farnell 722-029 3
5%

C1-C12, CAPACITOR_0805-470N, Philips 0.55 for 10 Farnell 335-2043 76
C34,C35,C38,C39, 10%
C44,C45,C47,C49,
C51-C59,C61-C72,
C75,C76,C81-C87,
C90-C93,C95-C100,
C104-C114,
C120-C124

C13-C17 CAPACITOR_1206-2u2, Philips 0.80/10 Farnell 335-2092 15
C19,C21-C24 +/-10%

(1)



VFBlist1 Iss3 9/20/2001

C28-C30
C32,C33

C20,C26,C27 CAPACITOR_1206-10uf Philips 0.38/1 Farnell 318-8954 9
C88,C89,C94
C60,C101,
C102

D4-D9 Series Diode BAV99 Zetex(mark=A7s) Farnell .741 000 6

D1-D3 Comm Anode Diode BAW56 Philips (mark =A1p) Farnell .741 863 3

D10 Diode Shottky ZHCS1000 ZETEX(mark=ZS1) Farnell 743-781 26.5/251

F1,F2 Fuse & holder Littelfuse 154500 2

LK1,LK2 0.1" pitch 2 pin header Molex Farnell 511-778 2

PL3 0.1" pitch 7 pin header Buy for both these 20 Way Strip 1

L1,L2 3NH_INDUCTOR AVX (farnell p585) L08053R3DEW 2

RN29-RN31 RESISTOR-NET-4I_SMD-33R, PHIA Farnell 776-610 3

RN10-RN18, RESISTOR-NET-4I_SMD-100R, Farnell 776-646 13
RN21-RN23, 5%,PHA
RN32

RN1,RN4, RESISTOR-NET-4I_SMD-120R, Farnell 307-0130 4
RN7,RN20 5%,PHA

RN2,RN3,RN5, RESISTOR-NET-4I_SMD-470R, PHIA Farnell 776-683 6
RN6,RN8,RN9

RN27 RESISTOR-NET-4I_SMD-1K, PHIA Farnell 776-701 1

(2)



VFBlist1 Iss3 9/20/2001

RN24-RN26, RESISTOR-NET-4I_SMD-10K, PHIA Farnell 776-762 4
RN28

R6,R8,R10-R12 RESISTOR_0805- DO NOT FIT XXXXXXX 13
R19,R22,R23
R32,R35,R37
R38,R159

R13,R26,R39 0 Ohm link 0805 MULTICOMP Farnell 772-239 3

R14,R16,R17,R27, RESISTOR_0805-4R7,1%, MULTICOMP Farnell 321-7796 15
R29,R30,R40,
R42,R43,R123,
R134-R136,
R138,R140

R33,R44,R46 RESISTOR_0805-12R,1% MULTICOMP Farnell 911-628 12 R64 Added
R50,R54,R55
R31,R52,R63,R64
R59,R60

R137,R139 RESISTOR_0805-47R,5%, MULTICOMP Farnell 612-935 2

R80,R81, RESISTOR_0805-82R,1%, MULTICOMP Farnell 911 720 6
R84,R86,
R106,R108

R15,R28, RESISTOR_0805-100R,1%, MULTICOMP Farnell 911-732 3
R41,

R91,R93, RESISTOR_0805-120R,1%, MULTICOMP Farnell 911-744 13
R96,R97,
R115,R142
R88,R89,
R110
R166-R169

(3)
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R148,R94,R95,R117 RESISTOR_0805-150R,1%, MULTICOMP Farnell 911-756 4

R98,R99, RESISTOR_0805-220R,1%, MULTICOMP Farnell 911-770 6
R143
R90,R92,
R112

R82,R83, RESISTOR_0805-270R,1%, MULTICOMP Farnell 911-781 3
R107

R78,R79, RESISTOR_0805-330R,1%, MULTICOMP Farnell 91-793 3
R104

R147 RESISTOR_0805-430R,1%, Farnell 321-8016 1

R69,R72-R75, RESISTOR_0805-470R,1%, MULTICOMP Farnell 911-811 11
R152,R154
R160-R163

R1-R3 RESISTOR_0805-1K0,1% MULTICOMP Farnell 911-859 9
R101,R102
R133,R156
R164,R165

R149,R150, RESISTOR_0805-2K2,1%, MULTICOMP Farnell 911-896 2

R70,R71, RESISTOR_0805-10K,0.1%, MEGGIT Farnell 433-123 8
R118-R122,
R144

R4,R5,R20,R24,R25, RESISTOR_0805-10K,1%, MULTICOMP Farnell 911-975 16
R47,R76,,R77,R85,
R87,R100,R109,R113,
R114,R116,R151

R141 RESISTOR_0805-22K,1%, MULTICOMP Farnell 912-013 1

(4)
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R158 RESISTOR_0805-27K,1%, MULTICOMP Farnell 912-025 1

R53,R56,R65,R66 RESISTOR_0805-56K,1%, MULTICOMP Farnell 912-062 4

R130-R132 RESISTOR_0805-62K,1%, MULTICOMP Farnell 321-8272 3

R105,R111 RESISTOR_0805-91K,1% MULTICOMP 2

R7,R9,R18 RESISTOR_0805-100K,1% MULTICOMP Farnell 912-098 12
R21,R34,R36
R124-R129

R45 RESISTOR_0805-100K,1%, MULTICOMP Farnell 912-098 1

R103 RESISTOR_0805-110K,1%, MULTICOMP Farnell 321-8302 1

R51,R61,R62,R68 RESISTOR_0805-120K,1%, MULTICOMP Farnell 912-104 4

R49,R57,R58,R67 RESISTOR_0805-130K,1% MULTICOMP Farnell 321-8314 4

R48 RESISTOR_0805-180K,1%, MULTICOMP Farnell 912-128 1

R145,R146 RESISTOR_0805-10M,5%,CAT Farnell 327-8890 2

TR4,TR11, NPN transistor SOT23 FMMT618 ZETEX(partmark=618)Farnell .549-411 31.3/13
TR12

U6,TR1-TR3 PNP Transistor SOT23 FMMT718 ZETEX(partmark=718)Farnell .549-447 31.7/14

TR5-TR10 Transistor Pad Farnell 519-984 6

U34-U36 VA MODULE Socket Strips Harwin M22-6122522 Farnell 307-7962 6

U33,U51,U52,U56 INVERTER 74AC04 Various Farnell 687-686 4
========== ========================= =============== ============== ===

(5)
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Vmm3 Parts List

Last updated - 3/27/2001

Count RefDes ComponentName Value PatternName Location

Ics
1 U1 AD9240 QFP-44-.031
1 U2 AD8051AR SO8
1 U3 AD8051AR SO8
1 U4 AD8051AR SO8
1 U5 AD8051AR SO8
1 U10 CY74FCT244T-O SSOP-48-.025 Bottom layer

Caps
1 DC1 CAP-805 5 pf RC0805 All DC caps
1 DC2 CAP-805 5 pf RC0805 on bottom
1 DC5 CAP-805 5 pf RC0805 layer
1 DC6 CAP-805 5 pf RC0805
1 DC7 CAP-805 75pF RC0805
1 DC9 CAP-805 0.1uF RC0805
1 DC10 CAP-805 0.1uF RC0805
1 DC11 CAP-805 0.1uF RC0805
1 DC12 CAP-805 0.1uF RC0805
1 DC14 CAP-805 0.1uF RC0805
1 DC15 CAP-805 0.1uF RC0805
1 DC16 CAP-805 0.1uF RC0805
1 DC17 CAP-805 0.1uF RC0805
1 DC18 CAP-805 0.1uF RC0805
1 DC19 CAP-805 0.1uF RC0805
1 DC20 CAP-805 0.1uF RC0805
1 DC21 CAP-805 0.1uF RC0805
1 DC24 CAP-805 0.1uF RC0805
1 DC25 CAP-805 0.1uF RC0805
1 DC26 CAP-805 0.1uF RC0805
1 DC27 CAP-805 0.1uF RC0805
1 DC32 CAP-805 0.1uF RC0805
1 DC37 CAP-805 0.1uF RC0805 Top layer

Fuses
1 F1 SMT fuse 1/4 Amp
1 F2 SMT fuse 1/4 Amp

Polarized Caps
1 PC1 CAP-POLAR-B 4.7uF CAP_CASEB_3528 All PC caps
1 PC2 CAP-POLAR-B 4.7uF CAP_CASEB_3528 on bottom
1 PC3 CAP-POLAR-B 4.7uF CAP_CASEB_3528 layer
1 PC4 CAP-POLAR-B 4.7uF CAP_CASEB_3528
1 PC5 CAP-POLAR-B 4.7uF CAP_CASEB_3528
1 PC6 CAP-POLAR-B 4.7uF CAP_CASEB_3528

Regulators
1 REG1 LT1175 SO8
1 REG2 MAX883 SO8

3/27/2001 1



Vmm3 Parts List

Conns
1 J1 MEZZ_CONNECTOR CONN30_100 Bottom layer
1 J2 MEZZ_INPUT_REV1 GORE_CONN_45
1 J3 MEZZ_INPUT_REV1 GORE_CONN_45

Transistors
1 Q1 BFS17H NPN SOT-23(BEC)
1 Q2 BFS17H NPN SOT-23(BEC)
1 Q3 CMPT3904 NPN SOT-23(BEC)
1 Q4 CMPT3904 NPN SOT-23(BEC)
1 Q5 BFS17H NPN SOT-23(BEC)
1 Q6 BFS17H NPN SOT-23(BEC)
1 Q7 CMPT3904 NPN SOT-23(BEC)
1 Q8 CMPT3904 NPN SOT-23(BEC)
1 Q9 MMBT3906 PNP SOT-23(BEC)
1 Q10 MMBT3906 PNP SOT-23(BEC)

Pots
1 RP1 POT-SM 100 ohms POT_SM
1 RP2 POT-SM 100 ohms POT_SM

Resistors
1 R1 RES-805 100 RC0805
1 R2 RES-805 422 RC0805 Bottom layer
1 R3 RES-805 1.0K RC0805
1 R4 RES-805 1.00K RC0805
1 R5 RES-805 100 RC0805
1 R6 RES-805 1.0K RC0805
1 R7 RES-805 270 RC0805 Bottom layer--replaced by 267
1 R8 RES-805 665 RC0805
1 R9 RES-805 665 RC0805
1 R10 RES-805 665 RC0805
1 R11 RES-805 825 RC0805
1 R12 RES-805 825 RC0805
1 R13 RES-805 49.9 RC0805 Bottom layer
1 R14 RES-805 49.9 RC0805 Bottom layer
1 R15 RES-805 1.1K RC0805
1 R16 RES-805 1.1K RC0805
1 R17 RES-805 1.0K RC0805
1 R18 RES-805 100 RC0805
1 R19 RES-805 2.0K RC0805
1 R20 RES-805 1.1K RC0805
1 R21 RES-805 1.1K RC0805
1 R22 RES-805 1.0K RC0805
1 R23 RES-805 100 RC0805
1 R24 RES-805 2.0K RC0805
1 R25 RES-805 665 RC0805
1 R26 RES-805 665 RC0805
1 R27 RES-805 665 RC0805
1 R28 RES-805 100 RC0805
1 R29 RES-805 100 RC0805

3/27/2001 2
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1 R30 RES-805 49.9 RC0805 Bottom layer
1 R31 RES-805 49.9 RC0805 Bottom layer
1 R32 RES-805 39.2 RC0805
1 R33 RES-805 omit RC0805
1 R34 RES-805 1.0K RC0805
1 R35 RES-805 3.9K RC0805
1 R36 RES-805 2.0K RC0805
1 R37 RES-805 omit RC0805
1 R38 RES-805 omit RC0805
1 R39 RES-805 1.0K RC0805
1 R40 RES-805 omit RC0805
1 R41 RES-805 omit RC0805
1 R42 RES-805 39.2 RC0805
1 R43 RES-805 39.2 RC0805
1 R44 RES-805 39.2 RC0805
1 R45 RES-805 2.0K RC0805
1 R46 RES-805 422 RC0805 Bottom layer
1 R47 RES-805 1.0K RC0805
1 R48 RES-805 4.3K RC0805
1 R49 RES-805 51 RC0805 Bottom layer
1 R50 RES-805 3.7K RC0805
1 R51 RES-805 1.3K RC0805
1 R52 RES-805 3.7K RC0805
1 R53 RES-805 1.3K RC0805
1 R54 RES-805 51 RC0805 Bottom layer
1 R55 RES-805 270 RC0805 Bottom layer--replaced by 267
1 R56 RES-805 omit RC0805

3/27/2001 3
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VRC2 Parts List

Last updated 03/14/01

RefDes Type Value Part Number Mfg/Vendor

D1 1N5908 1N5908
D2 1N5908 1N5908
D3 1N5908 1N5908
D4 1N5908 1N5908

DC1 CAP-805 0.1uF 0805B104K500NX Garrett
DC2 CAP-805 0.1uF 0805B104K500NX
DC3 CAP-805 0.1uF 0805B104K500NX
DC4 CAP-805 0.1uF 0805B104K500NX
DC5 CAP-805 0.1uF 0805B104K500NX
DC6 CAP-805 0.1uF 0805B104K500NX
DC7 CAP-805 0.1uF 0805B104K500NX
DC8 CAP-805 0.1uF 0805B104K500NX
DC9 CAP-805 0.1uF 0805B104K500NX
DC10 CAP-805 0.1uF 0805B104K500NX
DC12 CAP-805 0.1uF 0805B104K500NX
DC15 CAP-805 0.1uF 0805B104K500NX
DC16 CAP-805 0.1uF 0805B104K500NX
DC17 CAP-805 0.1uF 0805B104K500NX
DC18 CAP-805 0.1uF 0805B104K500NX
DC19 CAP-805 0.1uF 0805B104K500NX
DC20 CAP-805 0.1uF 0805B104K500NX
DC21 CAP-805 0.1uF 0805B104K500NX
DC22 CAP-805 0.1uF 0805B104K500NX
DC23 CAP-805 0.1uF 0805B104K500NX
DC24 CAP-805 0.1uF 0805B104K500NX
DC25 CAP-805 0.1uF 0805B104K500NX
DC26 CAP-805 0.1uF 0805B104K500NX
DC27 CAP-805 0.1uF 0805B104K500NX
DC30 CAP-805 0.1uF 0805B104K500NX
DC33 CAP-805 0.1uF 0805B104K500NX
DC34 CAP-805 0.1uF 0805B104K500NX
DC35 CAP-805 0.1uF 0805B104K500NX
DC37 CAP-805 0.1uF 0805B104K500NX
DC38 CAP-805 0.1uF 0805B104K500NX
DC39 CAP-805 0.1uF 0805B104K500NX
DC40 CAP-805 0.1uF 0805B104K500NX
DC41 CAP-805 0.1uF 0805B104K500NX
DC42 CAP-805 0.1uF 0805B104K500NX
DC43 CAP-805 0.1uF 0805B104K500NX
DC44 CAP-805 0.1uF 0805B104K500NX
DC45 CAP-805 0.1uF 0805B104K500NX
DC46 CAP-805 0.1uF 0805B104K500NX
DC47 CAP-805 0.1uF 0805B104K500NX
DC48 CAP-805 0.1uF 0805B104K500NX
DC49 CAP-805 0.1uF 0805B104K500NX
DC50 CAP-805 0.1uF 0805B104K500NX
DC51 CAP-805 0.1uF 0805B104K500NX
DC52 CAP-805 0.1uF 0805B104K500NX
DC53 CAP-805 0.1uF 0805B104K500NX
DC54 CAP-805 0.1uF 0805B104K500NX
DC55 CAP-805 0.1uF 0805B104K500NX
DC56 CAP-805 0.1uF 0805B104K500NX
DC57 CAP-805 0.1uF 0805B104K500NX
DC58 CAP-805 0.1uF 0805B104K500NX
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DC59 CAP-805 0.1uF 0805B104K500NX
DC60 CAP-805 0.1uF 0805B104K500NX
DC61 CAP-805 0.1uF 0805B104K500NX
DC62 CAP-805 0.1uF 0805B104K500NX
DC63 CAP-805 0.1uF 0805B104K500NX
DC64 CAP-805 0.1uF 0805B104K500NX
DC65 CAP-805 0.1uF 0805B104K500NX
DC66 CAP-805 0.1uF 0805B104K500NX
DC67 CAP-805 0.1uF 0805B104K500NX
DC68 CAP-805 0.1uF 0805B104K500NX
DC69 CAP-805 0.1uF 0805B104K500NX
DC70 CAP-805 0.1uF 0805B104K500NX
DC71 CAP-805 0.1uF 0805B104K500NX
DC72 CAP-805 0.1uF 0805B104K500NX
DC73 CAP-805 0.1uF 0805B104K500NX
DC74 CAP-805 0.1uF 0805B104K500NX
DC75 CAP-805 0.1uF 0805B104K500NX
DC76 CAP-805 0.1uF 0805B104K500NX
DC77 CAP-805 0.1uF 0805B104K500NX
DC78 CAP-805 0.1uF 0805B104K500NX
DC79 CAP-805 0.1uF 0805B104K500NX
DC80 CAP-805 0.1uF 0805B104K500NX
DC81 CAP-805 0.1uF 0805B104K500NX
DC82 CAP-805 0.1uF 0805B104K500NX
DC83 CAP-805 0.1uF 0805B104K500NX
DC84 CAP-805 0.1uF 0805B104K500NX
DC85 CAP-805 0.1uF 0805B104K500NX
DC86 CAP-805 0.1uF 0805B104K500NX
DC87 CAP-805 0.1uF 0805B104K500NX
DC88 CAP-805 0.1uF 0805B104K500NX
DC89 CAP-805 0.1uF 0805B104K500NX
DC90 CAP-805 0.1uF 0805B104K500NX
DC91 CAP-805 0.1uF 0805B104K500NX
DC92 CAP-805 0.1uF 0805B104K500NX
DC93 CAP-805 0.1uF 0805B104K500NX
DC94 CAP-805 0.1uF 0805B104K500NX
DC95 CAP-805 0.1uF 0805B104K500NX
DC96 CAP-805 0.1uF 0805B104K500NX
DC97 CAP-805 0.1uF 0805B104K500NX
DC98 CAP-805 0.1uF 0805B104K500NX
DC99 CAP-805 0.1uF 0805B104K500NX
DC100 CAP-805 0.1uF 0805B104K500NX
DC101 CAP-805 0.1uF 0805B104K500NX
DC102 CAP-805 0.1uF 0805B104K500NX
DC103 CAP-805 0.1uF 0805B104K500NX
DC104 CAP-805 0.1uF 0805B104K500NX
DC105 CAP-805 0.1uF 0805B104K500NX
DC106 CAP-805 0.1uF 0805B104K500NX
DC107 CAP-805 0.1uF 0805B104K500NX
DC108 CAP-805 0.1uF 0805B104K500NX
DC109 CAP-805 0.1uF 0805B104K500NX
DC110 CAP-805 0.1uF 0805B104K500NX
DC111 CAP-805 0.1uF 0805B104K500NX
DC112 CAP-805 0.1uF 0805B104K500NX
DC113 CAP-805 0.1uF 0805B104K500NX
DC114 CAP-805 0.1uF 0805B104K500NX
DC115 CAP-805 0.1uF 0805B104K500NX
DC116 CAP-805 0.1uF 0805B104K500NX
DC117 CAP-805 0.1uF 0805B104K500NX
DC118 CAP-805 0.1uF 0805B104K500NX
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DC119 CAP-805 0.1uF 0805B104K500NX
DC120 CAP-805 0.1uF 0805B104K500NX
DC121 CAP-805 0.1uF 0805B104K500NX
DC122 CAP-805 0.1uF 0805B104K500NX
DC123 CAP-805 0.1uF 0805B104K500NX
DC124 CAP-805 0.1uF 0805B104K500NX
DC125 CAP-805 0.1uF 0805B104K500NX
DC126 CAP-805 0.1uF 0805B104K500NX
DC127 CAP-805 0.1uF 0805B104K500NX
DC128 CAP-805 0.1uF 0805B104K500NX
DC129 CAP-805 0.1uF 0805B104K500NX
DC130 CAP-805 0.1uF 0805B104K500NX
DC131 CAP-805 0.1uF 0805B104K500NX
DC132 CAP-805 0.1uF 0805B104K500NX
DC133 CAP-805 0.1uF 0805B104K500NX
DC134 CAP-805 0.1uF 0805B104K500NX
DC135 CAP-805 0.1uF 0805B104K500NX
DC136 CAP-805 0.1uF 0805B104K500NX
DC137 CAP-805 0.1uF 0805B104K500NX
DC138 CAP-805 0.1uF 0805B104K500NX
DC139 CAP-805 0.1uF 0805B104K500NX
DC140 CAP-805 0.1uF 0805B104K500NX
DC141 CAP-805 0.1uF 0805B104K500NX
DC142 CAP-805 0.1uF 0805B104K500NX
DC143 CAP-805 0.1uF 0805B104K500NX
DC144 CAP-805 0.1uF 0805B104K500NX
DC145 CAP-805 0.1uF 0805B104K500NX
DC146 CAP-805 0.1uF 0805B104K500NX
DC147 CAP-805 0.1uF 0805B104K500NX
DC148 CAP-805 0.1uF 0805B104K500NX
DC149 CAP-805 0.1uF 0805B104K500NX
DC150 CAP-805 0.1uF 0805B104K500NX
DC151 CAP-805 0.1uF 0805B104K500NX
DC152 CAP-805 0.1uF 0805B104K500NX
DC153 CAP-805 0.1uF 0805B104K500NX
DC154 CAP-805 0.1uF 0805B104K500NX
DC155 CAP-805 0.1uF 0805B104K500NX
DC156 CAP-805 0.1uF 0805B104K500NX
DC157 CAP-805 0.1uF 0805B104K500NX
DC158 CAP-805 0.1uF 0805B104K500NX
DC160 CAP-805 0.1uF 0805B104K500NX
DC162 CAP-805 0.1uF 0805B104K500NX
DC164 CAP-805 0.1uF 0805B104K500NX
DC165 CAP-805 0.1uF 0805B104K500NX
DC168 CAP-805 0.1uF 0805B104K500NX
DC172 CAP-805 0.1uF 0805B104K500NX
DC173 CAP-805 0.1uF 0805B104K500NX
DC174 CAP-805 0.1uF 0805B104K500NX
DC175 CAP-805 0.1uF 0805B104K500NX
DC176 CAP-805 0.1uF 0805B104K500NX
DC177 CAP-805 0.1uF 0805B104K500NX
DC178 CAP-805 0.1uF 0805B104K500NX
DC179 CAP-805 0.1uF 0805B104K500NX
DC180 CAP-805 0.1uF 0805B104K500NX
DC181 CAP-805 0.1uF 0805B104K500NX
DC182 CAP-805 0.1uF 0805B104K500NX
DC183 CAP-805 0.1uF 0805B104K500NX
DC184 CAP-805 0.1uF 0805B104K500NX
DC185 CAP-805 0.1uF 0805B104K500NX
DC186 CAP-805 0.1uF 0805B104K500NX
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DC187 CAP-805 0.1uF 0805B104K500NX
DC188 CAP-805 0.1uF 0805B104K500NX
DC189 CAP-805 0.1uF 0805B104K500NX
DC190 CAP-805 0.1uF 0805B104K500NX
DC191 CAP-805 0.1uF 0805B104K500NX
DC192 CAP-805 0.1uF 0805B104K500NX
DC193 CAP-805 0.1uF 0805B104K500NX
DC194 CAP-805 0.1uF 0805B104K500NX
DC195 CAP-805 0.1uF 0805B104K500NX
DC199 CAP-805 0.1uF 0805B104K500NX
DC200 CAP-805 0.1uF 0805B104K500NX
DC201 CAP-805 0.1uF 0805B104K500NX
DC202 CAP-805 0.1uF 0805B104K500NX
DC203 CAP-805 0.1uF 0805B104K500NX
DC208 CAP-805 0.1uF 0805B104K500NX
DC209 CAP-805 0.1uF 0805B104K500NX
DC210 CAP-805 0.1uF 0805B104K500NX
DC211 CAP-805 0.1uF 0805B104K500NX
DC216 CAP-805 0.1uF 0805B104K500NX
DC217 CAP-805 0.1uF 0805B104K500NX
DC218 CAP-805 0.1uF 0805B104K500NX
DC219 CAP-805 0.1uF 0805B104K500NX
DC220 CAP-805 0.1uF 0805B104K500NX
DC221 CAP-805 0.1uF 0805B104K500NX
DC222 CAP-805 0.1uF 0805B104K500NX
DC223 CAP-805 0.1uF 0805B104K500NX
DC224 CAP-805 0.1uF 0805B104K500NX
DC225 CAP-805 0.1uF 0805B104K500NX
DC226 CAP-805 0.1uF 0805B104K500NX
DC227 CAP-805 0.1uF 0805B104K500NX
DC228 CAP-805 0.1uF 0805B104K500NX
DC229 CAP-805 0.1uF 0805B104K500NX
DC230 CAP-805 0.1uF 0805B104K500NX
DC231 CAP-805 0.1uF 0805B104K500NX
DC232 CAP-805 0.1uF 0805B104K500NX
DC233 CAP-805 0.1uF 0805B104K500NX
DC234 CAP-805 0.1uF 0805B104K500NX
DC235 CAP-805 0.1uF 0805B104K500NX
DC236 CAP-805 0.1uF 0805B104K500NX
DC237 CAP-805 0.1uF 0805B104K500NX
DC238 CAP-805 0.1uF 0805B104K500NX
DC239 CAP-805 0.1uF 0805B104K500NX
DC240 CAP-805 0.1uF 0805B104K500NX
DC241 CAP-805 0.1uF 0805B104K500NX
DC242 CAP-805 0.1uF 0805B104K500NX
DC243 CAP-805 0.1uF 0805B104K500NX
DC244 CAP-805 0.1uF 0805B104K500NX
DC245 CAP-805 0.1uF 0805B104K500NX
DC246 CAP-805 0.1uF 0805B104K500NX
DC247 CAP-805 0.1uF 0805B104K500NX
DC248 CAP-805 0.1uF 0805B104K500NX
DC249 CAP-805 0.1uF 0805B104K500NX
DC250 CAP-805 0.1uF 0805B104K500NX
DC251 CAP-805 0.1uF 0805B104K500NX
DC252 CAP-805 0.1uF 0805B104K500NX
DC253 CAP-805 0.1uF 0805B104K500NX
DC254 CAP-805 0.1uF 0805B104K500NX
DC255 CAP-805 0.1uF 0805B104K500NX
DC256 CAP-805 0.1uF 0805B104K500NX
DC257 CAP-805 0.1uF 0805B104K500NX
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DC258 CAP-805 0.1uF 0805B104K500NX
DC259 CAP-805 0.1uF 0805B104K500NX
DC260 CAP-805 0.1uF 0805B104K500NX
DC261 CAP-805 0.1uF 0805B104K500NX
DC262 CAP-805 0.1uF 0805B104K500NX
DC263 CAP-805 0.1uF 0805B104K500NX
DC264 CAP-805 0.1uF 0805B104K500NX
DC265 CAP-805 0.1uF 0805B104K500NX
DC266 CAP-805 0.1uF 0805B104K500NX
DC267 CAP-805 0.1uF 0805B104K500NX
DC268 CAP-805 0.1uF 0805B104K500NX
DC269 CAP-805 0.1uF 0805B104K500NX
DC270 CAP-805 0.1uF 0805B104K500NX
DC271 CAP-805 0.1uF 0805B104K500NX
DC272 CAP-805 0.1uF 0805B104K500NX
DC273 CAP-805 0.1uF 0805B104K500NX
DC274 CAP-805 0.1uF 0805B104K500NX
DC275 CAP-805 0.1uF 0805B104K500NX
DC276 CAP-805 0.1uF 0805B104K500NX
DC277 CAP-805 0.1uF 0805B104K500NX
DC278 CAP-805 0.1uF 0805B104K500NX
DC279 CAP-805 0.1uF 0805B104K500NX
DC280 CAP-805 0.1uF 0805B104K500NX
DC281 CAP-805 0.1uF 0805B104K500NX
DC282 CAP-805 0.1uF 0805B104K500NX
DC283 CAP-805 0.1uF 0805B104K500NX
DC284 CAP-805 0.1uF 0805B104K500NX
DC285 CAP-805 0.1uF 0805B104K500NX
DC286 CAP-805 0.1uF 0805B104K500NX
DC287 CAP-805 0.1uF 0805B104K500NX
DC288 CAP-805 0.1uF 0805B104K500NX
DC289 CAP-805 0.1uF 0805B104K500NX
DC290 CAP-805 0.1uF 0805B104K500NX
DC291 CAP-805 0.1uF 0805B104K500NX
DC292 CAP-805 0.1uF 0805B104K500NX
DC293 CAP-805 0.1uF 0805B104K500NX
DC294 CAP-805 0.1uF 0805B104K500NX
DC295 CAP-805 0.1uF 0805B104K500NX
DC296 CAP-805 0.1uF 0805B104K500NX
DC297 CAP-805 0.1uF 0805B104K500NX
DC298 CAP-805 0.1uF 0805B104K500NX
DC299 CAP-805 0.1uF 0805B104K500NX
DC306 CAP-805 0.1uF 0805B104K500NX
DC307 CAP-805 0.1uF 0805B104K500NX
DC308 CAP-805 0.1uF 0805B104K500NX
DC309 CAP-805 0.1uF 0805B104K500NX
DC310 CAP-805 0.1uF 0805B104K500NX
DC311 CAP-805 0.1uF 0805B104K500NX
DC312 CAP-805 0.1uF 0805B104K500NX
DC313 CAP-805 0.1uF 0805B104K500NX
DC314 CAP-805 0.1uF 0805B104K500NX
DC315 CAP-805 0.1uF 0805B104K500NX
DC316 CAP-805 0.1uF 0805B104K500NX
DC317 CAP-805 0.1uF 0805B104K500NX
DC318 CAP-805 0.1uF 0805B104K500NX
DC319 CAP-805 0.1uF 0805B104K500NX
DC320 CAP-805 0.1uF 0805B104K500NX
DC321 CAP-805 0.1uF 0805B104K500NX
DC322 CAP-805 0.1uF 0805B104K500NX
DC323 CAP-805 0.1uF 0805B104K500NX
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DC324 CAP-805 0.1uF 0805B104K500NX
DC325 CAP-805 0.1uF 0805B104K500NX
DC326 CAP-805 0.1uF 0805B104K500NX
DC327 CAP-805 0.1uF 0805B104K500NX
DC328 CAP-805 0.1uF 0805B104K500NX
DC329 CAP-805 0.1uF 0805B104K500NX
DC330 CAP-805 0.1uF 0805B104K500NX
DC331 CAP-805 0.1uF 0805B104K500NX
DC332 CAP-805 0.1uF 0805B104K500NX
DC333 CAP-805 0.1uF 0805B104K500NX
DC334 CAP-805 0.1uF 0805B104K500NX
DC335 CAP-805 0.1uF 0805B104K500NX
DC336 CAP-805 0.1uF 0805B104K500NX
DC337 CAP-805 0.1uF 0805B104K500NX
DC338 CAP-805 0.1uF 0805B104K500NX
DC350 CAP-805 0.1uF 0805B104K500NX
DC351 CAP-805 0.1uF 0805B104K500NX
DC352 CAP-805 omit 0805B104K500NX
DC353 CAP-805 omit 0805B104K500NX
DC354 CAP-805 omit 0805B104K500NX
DC355 CAP-805 omit 0805B104K500NX
DC356 CAP-805 0.1uF 0805B104K500NX
DC357 CAP-805 0.1uF 0805B104K500NX
DC358 CAP-805 0.1uF 0805B104K500NX
DC359 CAP-805 0.1uF 0805B104K500NX
DC360 CAP-805 0.1uF 0805B104K500NX
DC361 CAP-805 0.1uF 0805B104K500NX
DC362 CAP-805 0.1uF 0805B104K500NX
DC363 CAP-805 0.1uF 0805B104K500NX
DC364 CAP-805 0.1uF 0805B104K500NX
DC365 CAP-805 0.1uF 0805B104K500NX
DC366 CAP-805 0.1uF 0805B104K500NX
DC367 CAP-805 0.1uF 0805B104K500NX
DC368 CAP-805 0.1uF 0805B104K500NX
DC369 CAP-805 0.1uF 0805B104K500NX
DC370 CAP-805 0.1uF 0805B104K500NX
DC371 CAP-805 0.1uF 0805B104K500NX
DC372 CAP-805 0.1uF 0805B104K500NX
DC373 CAP-805 0.1uF 0805B104K500NX
DC374 CAP-805 0.1uF 0805B104K500NX
DC375 CAP-805 0.1uF 0805B104K500NX
DC376 CAP-805 0.1uF 0805B104K500NX
DC377 CAP-805 0.1uF 0805B104K500NX
DC378 CAP-805 0.1uF 0805B104K500NX
DC379 CAP-805 0.1uF 0805B104K500NX
DC380 CAP-805 0.1uF 0805B104K500NX
DC381 CAP-805 0.1uF 0805B104K500NX
DC382 CAP-805 0.1uF 0805B104K500NX
DC383 CAP-805 0.1uF 0805B104K500NX
DC384 CAP-805 0.1uF 0805B104K500NX
DC385 CAP-805 0.1uF 0805B104K500NX
DC386 CAP-805 0.1uF 0805B104K500NX
DC387 CAP-805 0.1uF 0805B104K500NX

DLY1 1/4 Watt thru hole 63.4 ohm 1% resistor 63R4-X-BK-ND
DLY2 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY3 1/4 Watt thru hole 63.4 ohm 1% resistor See note #1 in assembly notes
DLY4 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY5 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY6 1/4 Watt thru hole 63.4 ohm 1% resistor
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DLY7 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY8 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY9 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY10 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY11 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY12 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY13 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY14 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY15 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY16 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY17 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY18 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY19 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY20 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY21 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY22 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY23 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY24 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY25 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY26 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY27 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY28 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY29 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY30 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY31 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY32 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY33 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY34 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY35 1/4 Watt thru hole 63.4 ohm 1% resistor
DLY36 1/4 Watt thru hole 63.4 ohm 1% resistor

F1 FUSE-SM 5 Amp
F2 FUSE-SM 5 Amp
F3 FUSE-SM 5 Amp
F4 FUSE-SM 5 Amp

J1 VME160P1 160 Pin VME 02.01.160.2101 Harting
J2 VME160P2 160 Pin VME
J3 VME96-J1 96 Pin VME 650947-5
J4 SCSI_CONN 100 pin Dual Thomas and Betts
J5 LOGIC-ANALYZER 38 pin surface mount AMP Inc.
J6 LOGIC-ANALYZER 38 pin surface mount AMP Inc.
J7 JTAG 7 pin berg strip
J8 LOGIC-ANALYZER 38 pin surface mount AMP Inc.
J9 VARC-MEZZ-PINS 30 pin board stacker HW-15-10-L-D-535-SM Samtec
J10 SCSI_CONN 100 pin Dual Thomas and Betts
J11 VARC-MEZZ-PINS 30 pin board stacker HW-15-10-L-D-535-SM Samtec
J12 LOGIC-ANALYZER 38 pin surface mount AMP Inc.
J13 SCSI_CONN 100 pin Dual Thomas and Betts
J14 VARC-MEZZ-PINS 30 pin board stacker HW-15-10-L-D-535-SM Samtec
J16 SCSI_CONN 100 pin Dual Thomas and Betts
J17 VARC-MEZZ-PINS 30 pin board stacker HW-15-10-L-D-535-SM Samtec
J19 SCSI_CONN 100 pin Dual Thomas and Betts
J20 VARC-MEZZ-PINS 30 pin board stacker HW-15-10-L-D-535-SM Samtec
J22 SCSI_CONN 100 pin Dual Thomas and Betts
J23 VARC-MEZZ-PINS 30 pin board stacker HW-15-10-L-D-535-SM Samtec
J25 PC_LEMO PC mount LEMO

18 Stand offs per VARC 7/8" (.875") height 36 4-40 screws VMM-VARC 
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JMPR1 JUMPER 2 pin Berg Straight
JMPR2 JUMPER 2 pin Berg Straight
JMPR3 JUMPER 2 pin Berg Straight
JMPR4 JUMPER 2 pin Berg Straight
JMPR5 JUMPER 2 pin Berg Straight
JMPR6 JUMPER 2 pin Berg Straight
JMPR7 JUMPER 2 pin Berg Straight
JMPR8 JUMPER 2 pin Berg Straight
JMPR9 JUMPER 2 pin Berg Straight
JMPR10 JUMPER 2 pin Berg Straight
JMPR11 JUMPER 2 pin Berg Straight
JMPR12 JUMPER 2 pin Berg Straight
JMPR13 JUMPER 2 pin Berg Straight
JMPR14 JUMPER Wire loop jumper
JMPR15 JUMPER Wire loop jumper
JMPR16 JUMPER Wire loop jumper
JMPR17 JUMPER Wire loop jumper
JMPR18 JUMPER Wire loop jumper
JMPR19 JUMPER Wire loop jumper
JMPR20 JUMPER Wire loop jumper
JMPR21 JUMPER Wire loop jumper
JMPR22 JUMPER 2 pin Berg Straight
JMPR23 JUMPER Wire loop jumper
JMPR24 JUMPER Wire loop jumper
JMPR25 JUMPER 2 pin Berg Straight

L1 CHOKE
L2 CHOKE
L3 CHOKE
L4 CHOKE

See note #2 in assembly notes
LED1 LED_W_RES Red LED vertical 555-3009 Dialight
LED2 LED_W_RES Red LED vertical 555-3009 Dialight
LED3 LED_W_RES Red LED vertical 555-3009 Dialight
LED4 LED_BICOLOR Bicolor LED, horizontal 550-3505 Dialight
LED5 LED_W_RES Red LED vertical 555-3009 Dialight
LED6 LED_W_RES Red LED vertical 555-3009 Dialight
LED7 LED_W_RES Red LED vertical 555-3009 Dialight
LED8 LED_W_RES Red LED vertical 555-3009 Dialight
LED9 LED_W_RES Red LED vertical 555-3009 Dialight

PC1 CAP-POLAR-B 6.8uF Tantalum B package Garrett
PC2 CAP-POLAR-B 6.8uF Tantalum B package
PC3 CAP-POLAR-B 6.8uF Tantalum B package
PC4 CAP-POLAR-B 6.8uF Tantalum B package
PC5 CAP-POLAR-B 6.8uF Tantalum B package
PC6 CAP-POLAR-B 6.8uF Tantalum B package
PC7 CAP-POLAR-B 6.8uF Tantalum B package
PC8 CAP-POLAR-B 6.8uF Tantalum B package
PC9 CAP-POLAR-B 6.8uF Tantalum B package
PC10 CAP-POLAR-B 6.8uF Tantalum B package

R1 RES-805 10K Garrett
R2 RES-805 10K
R3 RES-805 10K
R4 RES-805 10K
R5 RES-1206-SM omit
R6 RES-1206-SM 10pf 1206 NPO cap
R7 RES-1206-SM omit
R8 RES-1206-SM 10pf 1206 NPO cap
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R9 RES-805 10K
R10 RES-805 10K
R11 RES-805 10K
R12 RES-805 10K
R13 RES-805 120 ohm
R14 RES-805 120 ohm
R15 RES-1206-SM omit
R16 RES-805 10K
R17 RES-805 120 ohm
R18 RES-805 120 ohm
R19 RES-805 120 ohm
R20 RES-805 120 ohm
R21 RES-805 120 ohm
R22 RES-805 120 ohm
R23 RES-1206-SM 10pf 1206 NPO cap
R24 RES-1206-SM 10pf 1206 NPO cap
R25 RES-1206-SM omit
R26 RES-1206-SM 10pf 1206 NPO cap
R27 RES-1206-SM omit
R28 RES-1206-SM 10pf 1206 NPO cap
R29 RES-1206-SM omit
R30 RES-805 10K
R31 RES-805 10K
R32 RES350 1M
R33 RES-805 10K
R34 RES-805 10K
R35 RES350 1M
R36 RES-805 10K
R37 RES-805 10K
R38 RES-805 10K
R39 RES-805 10K
R40 RES-805 10K
R41 RES-805 10K
R42 RES-805 330 ohms
R43 RES-805 330 ohms
R44 RES-805 120 ohm
R45 RES-805 120 ohm
R46 RES-805 120 ohm
R47 RES-805 120 ohm
R48 RES-805 10K
R49 RES-805 10K
R50 RES-1206-SM 10pf 1206 NPO cap
R51 RES-1206-SM omit
R52 RES-1206-SM omit
R53 RES-1206-SM 10pf 1206 NPO cap
R54 RES-1206-SM omit
R55 RES-1206-SM 10pf 1206 NPO cap
R56 RES-805 10pf 1206 NPO cap
R57 RES-1206-SM omit
R58 RES-1206-SM 10pf 1206 NPO cap
R59 RES-805 120 ohm
R60 RES-805 120 ohm
R61 RES-805 120 ohm
R62 RES-805 120 ohm
R63 RES-805 10K
R64 RES-805 10K
R65 RES-1206-SM omit
R66 RES-1206-SM 10pf 1206 NPO cap
R67 RES-1206-SM omit
R68 RES-1206-SM 10pf 1206 NPO cap
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R69 RES-805 120 ohm
R70 RES-805 120 ohm
R71 RES-805 120 ohm
R72 RES-805 120 ohm
R73 RES-805 10K
R74 RES-805 10K
R75 RES-1206-SM 10pf 1206 NPO cap
R76 RES-1206-SM omit
R77 RES-1206-SM omit
R78 RES-1206-SM 10pf 1206 NPO cap
R79 RES-1206-SM omit
R80 RES-1206-SM 10pf 1206 NPO cap
R81 RES-805 10K
R82 RES-1206-SM omit
R83 RES-1206-SM 10pf 1206 NPO cap
R84 RES-805 120 ohm
R85 RES-805 120 ohm
R86 RES-805 120 ohm
R87 RES-805 120 ohm
R88 RES-805 10K
R89 RES-805 10K
R90 RES-1206-SM omit
R91 RES-1206-SM 10pf 1206 NPO cap
R92 RES-1206-SM omit
R93 RES-1206-SM 10pf 1206 NPO cap
R94 RES-805 120 ohm
R95 RES-805 120 ohm
R96 RES-805 120 ohm
R97 RES-805 120 ohm
R98 RES-805 10K
R99 RES-805 10K
R100 RES-1206-SM 10pf 1206 NPO cap
R101 RES-1206-SM omit
R102 RES-1206-SM omit
R103 RES-1206-SM 10pf 1206 NPO cap
R104 RES-1206-SM omit
R105 RES-1206-SM 10pf 1206 NPO cap
R106 RES-805 10K
R107 RES-1206-SM omit
R108 RES-1206-SM 10pf 1206 NPO cap
R109 RES-805 120 ohm
R110 RES-805 120 ohm
R111 RES-805 120 ohm
R112 RES-805 120 ohm
R113 RES-805 10K
R114 RES-805 10K
R115 RES-1206-SM omit
R116 RES-1206-SM 10pf 1206 NPO cap
R117 RES-1206-SM omit
R118 RES-1206-SM 10pf 1206 NPO cap
R119 RES-805 120 ohm
R120 RES-805 120 ohm
R121 RES-805 120 ohm
R122 RES-805 120 ohm
R123 RES-805 10K
R124 RES-805 10K
R125 RES-1206-SM 10pf 1206 NPO cap
R126 RES-1206-SM omit
R127 RES-1206-SM omit
R128 RES-1206-SM 10pf 1206 NPO cap
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R129 RES-1206-SM omit
R130 RES-1206-SM 10pf 1206 NPO cap
R131 RES-805 10K
R132 RES-1206-SM omit
R133 RES-1206-SM 10pf 1206 NPO cap
R134 RES-805 120 ohm
R135 RES-805 120 ohm
R136 RES-805 120 ohm
R137 RES-805 120 ohm
R138 RES-805 10K
R139 RES-805 10K
R140 RES-1206-SM omit
R141 RES-1206-SM 10pf 1206 NPO cap
R142 RES-1206-SM omit
R143 RES-1206-SM 10pf 1206 NPO cap
R144 RES-805 120 ohm
R145 RES-805 120 ohm
R146 RES-805 120 ohm
R147 RES-805 120 ohm
R148 RES-805 10K
R149 RES-805 10K
R150 RES-1206-SM 10pf 1206 NPO cap
R151 RES-1206-SM omit
R152 RES-1206-SM omit
R153 RES-1206-SM 10pf 1206 NPO cap
R154 RES-1206-SM omit
R155 RES-1206-SM 10pf 1206 NPO cap
R156 RES-805 10K
R157 RES-1206-SM omit
R158 RES-1206-SM 10pf 1206 NPO cap
R159 RES-805 120 ohm
R160 RES-805 120 ohm
R161 RES-805 120 ohm
R162 RES-805 120 ohm
R163 RES-805 10K
R164 RES-805 10K
R165 RES-1206-SM omit
R166 RES-1206-SM 10pf 1206 NPO cap
R167 RES-1206-SM omit
R168 RES-1206-SM 10pf 1206 NPO cap
R169 RES-805 10K
R170 RES-805 10K
R171 RES-805 10K
R172 RES-805 10K
R173 RES-805 10K
R174 RES-1206-SM 1K
R175 RES-1206-SM 1K
R176 RES-1206-SM 1K
R177 RES-1206-SM 1K
R178 RES-1206-SM 1K
R179 RES-805 0 ohm
R180 RES-805 0 ohm
R181 RES-805 100 ohm
R182 RES-805 100 ohm
R183 RES-805 0 ohm
R184 RES-805 0 ohm
R185 RES-805 100 ohm
R186 RES-805 100 ohm
R187 RES-805 0 ohm
R188 RES-805 0 ohm
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R189 RES350 1M
R190 RES350 1M
R191 RES-805 0 ohm
R192 RES-805 0 ohm
R193 RES-805 10K
R194 RES-805 10K
R195 RES-805 10K
R196 RES-805 10K
R197 RES-805 10K
R198 RES-805 10K
R199 RES-805 10K
R200 RES-805 10K
R201 RES-805 10K
R202 RES-805 10K
R203 RES-805 10K
R204 RES-805 10K
R205 RES-805 10K
R206 RES-805 10K
R207 RES-805 10K
R208 RES-805 10K
R209 RES-805 10K
R210 RES-805 10K
R211 RES-805 10K
R212 RES-805 10K
R213 RES-805 Omit
R214 RES-805 Omit
R215 RES-805 0 ohm
R216 RES-805 10K

REG1 LP3963 LP3963ES-2.5
REG2 LP3963 LP3963ES-2.5

U1 SSOP 48 Pin .025 pitch CY74FCT16244T-O Cypress Semiconductor
U2 QFP 64 pin .031 pitch CY7C964 Cypress Semiconductor
U3 QFP 64 pin .031 pitch CY7C964 Cypress Semiconductor
U4 QFP 64 pin .031 pitch CY7C964 Cypress Semiconductor
U5 QFP 64 pin .031 pitch CY7C964 Cypress Semiconductor
U6 TSSOP 48 Pin .020 pitch CY74FCT16245T-Z Cypress Semiconductor
U7 QFP 64 pin .031 pitch CY7C4225 Cypress Semiconductor
U8 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U9 QFP 64 pin .031 pitch CY7C960-N65 Cypress Semiconductor
U10 QFP 240 pin .020 pitch VIRTEX2.5-PQ240 Xilinx
U11 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U12 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U13 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U14 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U15 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U16 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U17 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U18 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U19 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U20 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U21 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U22 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U23 SOL20 20 pin .050 pitch 74ACT244SC Digi-Key
U24 TQ144 .020 pitch XSC10-TQ144 Xilinx
U25 TSOP 44 pin .031 pitch CY7C1020-TS Cypress Semiconductor
U26 TSOP 44 pin .031 pitch CY7C1020-TS Cypress Semiconductor
U27 TSOP 44 pin .031 pitch CY7C1020-TS Cypress Semiconductor
U28 TSOP 44 pin .031 pitch CY7C1020-TS Cypress Semiconductor
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U29 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U30 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U31 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U32 PLCC44 XC1802PC44  44pin socket Xilinx
U33 SSOP 48 Pin .025 pitch CY74FCT16244T-O Cypress Semiconductor
U34 SSOP 48 Pin .025 pitch CY74FCT16244T-O Cypress Semiconductor
U35 SSOP 48 Pin .025 pitch CY74FCT16244T-O Cypress Semiconductor
U36 SSOP 48 Pin .025 pitch CY74FCT16244T-O Cypress Semiconductor
U37 SSOP 48 Pin .025 pitch CY74FCT16244T-O Cypress Semiconductor
U38 SSOP 48 Pin .025 pitch CY74FCT16244T-O Cypress Semiconductor
U39 SSOP 48 Pin .025 pitch CY74FCT16244T-O Cypress Semiconductor
U40 QFP 240 pin .020 pitch VIRTEX2.5-PQ240 Xilinx
U41 TSOP 44 pin .031 pitch CY7C1020-TS Cypress Semiconductor
U42 8 Pin DIP PROM 8pin socket
U43 8 Pin DIP PROM 8pin socket
U44 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U45 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U46 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U47 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U48 SOL20 20 pin .050 pitch 74ACT244SC Digi-Key
U49 QFP 240 pin .020 pitch VIRTEX2.5-PQ240 Xilinx
U50 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U51 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U52 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U53 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U54 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U55 QFP 64 pin .031 pitch CY7C4225 Cypress Semiconductor
U56 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U57 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U58 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U59 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U60 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U61 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U62 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U63 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U64 SOL20 20 pin .050 pitch 74ACT244SC Digi-Key
U65 QFP 240 pin .020 pitch VIRTEX2.5-PQ240 Xilinx
U66 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U67 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U68 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U69 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U70 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U71 QFP 64 pin .031 pitch CY7C4225
U72 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U73 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U74 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U75 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U76 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U77 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U78 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U79 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U80 SOL20 20 pin .050 pitch 74ACT244SC Digi-Key
U81 QFP 240 pin .020 pitch VIRTEX2.5-PQ240 Xilinx
U82 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U83 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U84 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U85 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U86 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U87 QFP 64 pin .031 pitch CY7C4225
U88 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
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U89 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U90 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U91 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U92 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U93 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U94 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U95 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U96 SOL20 20 pin .050 pitch 74ACT244SC Digi-Key
U97 QFP 240 pin .020 pitch VIRTEX2.5-PQ240 Xilinx
U98 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U99 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U100 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U101 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U102 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U103 QFP 64 pin .031 pitch CY7C4225
U104 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U105 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U106 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U107 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U108 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U109 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U110 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U111 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U112 SOL20 20 pin .050 pitch 74ACT244SC Digi-Key
U113 QFP 240 pin .020 pitch VIRTEX2.5-PQ240 Xilinx
U114 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U115 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U116 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U117 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U118 SOIJ16 16 pin .050 pitch DS90C032 National Semiconductor
U119 QFP 64 pin .031 pitch CY7C4225 Cypress Semiconductor
U120 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U121 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U122 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U123 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U124 SOIJ16 16 pin .050 pitch DS90C031 National Semiconductor
U125 SOL20 20 pin .050 pitch 74ACT244SC Digi-Key
U126 TSSOP 48 Pin .020 pitch CY74FCT16245T-Z

X1 40MHz oscillator CRYSTAL  14pin ic socket, Use pins Raltron
1,7,8,14 others removed

or clipped
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1. Initialization 
 
When the VARC is powered up there are certain registers that must be set to a predetermined 

value.  

1.1. VARC Initialization  
 
e is the ETC number (0-5) 
bb is the board address 
 
0xbb3e 0018 <= 0x00 --set etc to disabled 
0xbb3e 0040 <= 0x07 --set etc to enable all chips on FEB 0 
0xbb3e 0048 <=  0x28 --hold delay 
0xbb3e 0050 <=  0x04 --VA clock period 
 
0xbb40 0018 <= 0x24 --enable 50ms buffer switching, put in Sparsifier in run mode 
 
 
1.2. Slow-Control 

 
Before writing to each register you must check to see the Slo-controls are not busy. This can be done by 
reading the status register. For VFB0 bias settings the DAC addresses are as follows: 
 

0xbb20 01E0  =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0000 <=  0X50 --Vfp 
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0004  <=  0X02 --Vfs 
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0008  <=  0X7D --Sha-bias  
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 000C  <=  0X30 --Trigger threshold 
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0010  <=  0X40 --Calibration charge 
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0018  <=  0X00 --Turn all voltages on 

 
This would be the settings for VFB1 
 

0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0020  <=  0X50 --Vfp 
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0024  <=  0X02 --Vfs 
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0028  <=  0X7D --Sha-bias  
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 002C  <=  0X30 --Trigger threshold 
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0030  <=  0X40 --Calibration charge 
0xbb20 01E0 =>   --bit 1 indicates it is busy, wait until this is 0 
0xbb20 0038  <=  0X00 --Turn all voltages on  

 
 
After the board is initialized the VARC is then in disabled mode.  From this mode the board can then be set 
to Cal-inj mode, Triggerless-pedestal mode, Run mode or a test mode. 
 



2. Disabled Mode 
 

0xbb3e 0018 and 1111 1100 --set etc to disabled 
0xbb40 0018 and 1111 1110 -- turn Sparsifier test bit off 
0xbb40 0018 or 0000 0100 -- take Sparsifier out of test mode 
 
 

 

3. Cal-inject mode 
3.1. Single Shot 
0xbb3e 0018 and 1111 0101 --set ETC (0-5) to Cal-inject 
0xbb3e 0018 or 0000 0001 --set ETC (0-5) to Cal- inject 
0xbb40 0018 and 1111 1110 -- turn Sparsifier test bit off 
0xbb40 0018 or 0000 0100 -- put Sparsifier in run mode 
 
While in single-shot mode every time a word is written to the CAL_TRIG_XQT_CTRL register 

one 64-bit data word will be produced. 
For example to cal-inject FEB 0, chip 1 channel 6 while in this mode we would simply write to the 

following register. 
 
0xbb30 0038 <= 0x01 06  --do cal-inject to specified chip 
 
If the register is written too frequently the charge injected will be reduced.  This can be avoided 

with a delay of at least 1ms between cal-injects. 
  

 
3.2. Automatic 

 
0xbb3e 0018 and 1111 1101 --set ETC (0-5) to Auto Cal-inject 
0xbb3e 0018 or 0000 1001 --set ETC (0-5) to Auto Cal-inject 
0xbb40 0018 and 1111 1110 -- turn Sparsifier test bit off 
0xbb40 0018 or 0000 0100 -- put Sparsifier in run mode 
 
While the VARC is in automatic Cal-inject mode, it will produce one 64-bit data word for every 

XQT signal it sees.  If the XQT signal is too frequent the charge injected will be reduced.  This can be 
avoided with an XQT period  > 1ms.   

The VARC automatically cycles through all enabled chips.  The situation where a chip is enabled 
but not installed will create errors.  Chips are enabled using the CHIP_TRIG_ENABLE_REGISTER 
 
 

4. Triggerless-pedestal mode 
In Triggerless-pedestal mode the chips are read out in the same manner as if a trigger was actually received 
from the FEB.  Therefore, the data can be read from the VME buffers in the same manner as in Run mode.  
Each Triggerless-pedestal command has the potential of creating large amounts of data.  Care must be 
taken to avoid overflowing the VME readout buffer. 
 

 
4.1. Single Shot 
0xbb3e 0018 and 1111 1110 --set ETC (0-5) to Triggerless-pedestal 
0xbb3e 0018 or 0000 0010 --set ETC (0-5) to Triggerless-pedestal 
0xbb40 0018 and 1111 1110 -- turn Sparsifier test bit off 
0xbb40 0018 or 0000 0100 -- put Sparsifier in run mode 
 



While in single-shot mode sparsification is automatically disabled; therefore, every time a word is 
written to the CAL_TRIG_XQT_CTRL register 22 64-bit data word will be produced for each chip. 

For example to read the pedestals of  FEB 0, chip 0 chip1 and chip3, while in this mode we would 
simply write to the following register. 

 
0xbb30 0038 <= 0x00 07  --do cal-inject to specified chip 
 
Since we are reading the pedestals from 3 chips we will expect to see 66 64-bit data words in the 

output buffer.  
 

4.2. Automatic 
 

0xbb3e 0018 and 1111 1110 --set ETC (0-5) to  Auto Triggerless-pedestal 
0xbb3e 0018 or 0000 1010 --set ETC (0-5) to  Auto Triggerless-pedestal 
0xbb40 0018 and 1111 1110 -- turn Sparsifier test bit off 
0xbb40 0018 or 0000 0100 -- put Sparsifier in run mode 
 
While the VARC is in automatic mode, it will produce 22 64-bit data words for every XQT signal 

it sees.  The VARC automatically cycles through all enabled chips. Chips are enabled using the 
CHIP_TRIG_ENABLE_REGISTER 
 

5. Run Mode 
In this mode the VARC will be processing triggers and filling the output buffers.   
 

0xbb3e 0018 or 0000 0011 --set ETC (0-5) to run 
0xbb40 0018 and 1111 1110 -- turn Sparsifier test bit off 
0xbb40 0018 or 0000 0100 -- take Sparsifier out of test mode 

 
 

6. Buffer Readout 
Reading data from the VME buffers is the same for any mode the VARC is in. The contents of the buffers 
can be read using the external 50ms  buffer switch or it can manually switch the buffers using a VME 
command. 
 

6.1. Manual VME  method 
This method gives the user control of the buffer switching, thus, control of the speed the data is read out.  
To use this readout method, bit 5 in the Sparsifier control register must be set to a 0 BEFORE data is 
written to the buffers.  This should be done when changing running modes. 
 

0xbb40 0018 and 1101 1111  --manual VME select 
 
While in Manual VME readout mode, every time the buffer is switched, by flipping bit 6, the amount of 
data and valid buffer can be read from BUFFER_LEVEL_U and BUFFER_LEVEL_L. 
 

0xbb40 0018 xor 0100 0000 -- switch buffer 
 

0xbb40 0038 -- read lower byte of amount of data words available.  
0xbb40 0040 -- read upper amount of data words available and from what buffer 
 

Read correct amount of data from the buffers 
 



6.2. 50 ms Interrupt method 
To use this readout method, bit 5 in the Sparsifier control register must be set to a 1 BEFORE data is 
written to the buffers.  This should be done when changing running modes. 
 

0xbb40 0018 or 0010 0000  --manual VME select 
 

The Interrupt method is similar to the Manual VME method except the buffers switch automatically every 
50 ms.  When the buffers switch an interrupt will be generated and the amount of data and valid buffer can 
be read from BUFFER_LEVEL_U and BUFFER_LEVEL_L.  
 

0xbb40 0038 -- read lower byte of amount of data words available.  
0xbb40 0040 -- read upper amount of data words available and from what buffer 

 
Read correct amount of data from the buffers 
 

 
 

7.  Setting Pedestal and Threshold RAM 
 

7.1. Pedestals 
Once the pedestal and threshold has been determined for each channel of each chip the value must be 
written to the memory on the VARC.  The format of the RAM address bits is as follows: 
 
 

Bit13 
0 Select Threshold 
1 Select Pedestal 
 
Bit[12:10] 

  Select ETC 0-5 (1 of 6)  
 
Bit9 

  Select VFB 0-1 (1 of 2) 
 

Bit[8:7] 
  Select VA chip 0-2 (1 of 3) 
 

Bit[6:2] 
  Select VA  Channel 0-21 (1 of 22) 
  

Bit1 
  Always 0 
 

Bit0 
  Always 0 
 
For example to write the Pedestal value of 0x0A for channel 6, chip 1, VFB0, ETC 0 you would write to 
the following register: 
 
0xbb60 2098  <=  0X0A 
 
To write the Threshold value of 0x05 for channel 6, chip 1, VFB0, ETC 0 you would write to the following 
register: 



 
0xbb60 0098  <=  0X05 
 
Since this memory is not dual-ported you will not be able to write to this memory while VA chip data is 
being processed.  This means during run mode, cal-inject operations or triggerless-pedestal operations.  
You can only write to this memory when the memory is not otherwise busy. The memory is not busy in 
disabled mode.  The memory is also not busy when in triggerless-pedestal mode when not processing 
triggerless-pedestals.  
 

8.   How do I know if my VARC is working? 
If you suspect your VARC might not be properly working there are a few functional checks you can do 
without using a test-stand.   
 

8.1. Error Registers 
The error registers in each FPGA can give clues to what is  going wrong.  If there is an error in any FPGA it 
will be reported to the Master Clock.  By checking this status bit you can find out if an error has been 
produced.  You can find out the specific error and clear the error by reading each error register in all 
FPGAs. 
 

0xbb10 0018  If  bit 1 is set there is an error.  You need to read ETC and Sparsifier errors 
 
0xbb3e 0060 Check for ETC errors 
0xbb40 0060 Check for Sparsifier errors 
 
The specific errors that correspond to each bit can be found in the users manual. 
 

 
8.2. Buffer Test Pattern   

Bit # 6 in Sparsifier control register selects which buffer the test pattern will be written to. writing 0 selects 
buffer A and writing a 1 selects buffer B.  Bit # 2 selects if the Sparsifier is in test mode or normal mode.  
Writing 0 in bit 2 will put the Sparsifier in test mode.  Writing a 1 to bit 0 will begin the process of writing 
to the buffers.   This bit must be cleared out with a 0 before the test pattern can be written again.  

 
0xbb40 0018 and  1001 1010 -- put Sparsifier in test mode and select buffer A 
0xbb40 0020 = >   -- check to see that the buffers are not busy 
0xbb40 0018 or  0000 0001 -- initiate the writing of the test pattern to buffer A 
 
0xbb40 0018 and  1101 1010 -- put Sparsifier in test mode and clear b it 0 
0xbb40 0018 or  0100 0000 -- select buffer B 
0xbb40 0020 = >   -- check to see that the buffers are not busy 
0xbb40 0018 or  0000 0001 -- initiate the writing of the test pattern to buffer B 
 

The VME buffer memory should now contain the buffer test pattern and can be read when the buffers are 
not busy being written into. 
 

8.3. Data flow from ETC to VME buffer 
If you think the data in your buffer is not correct you can tell the ETC to generate a known set of  ADC 
data values.   The ETC will produce ADC values that are equal to the channel numbers.  Channe1 1 will 
have an ADC value of 1.  Channel 2 will have an ADC value of 2.  This is with the exception of channel 0 
which will hold the common-mode-correction value. 
 
0xbb30 0018 or 0000 0100 -- Turn on fake data  
 
When you are finished with this mode you must turn off this bit  



 
0xbb30 0018 and 1111 1011 -- Turn off fake data 
 
It does not matter when this bit is turned on or off.  The timing doesn’t matter.  You can use this fact to test 
the VARC when you think it is stuck in a mode that is creating errors.  If you ever see suspicious data being 
produced by the VARC you would simply turn on this bit and a known set of data should be produced.  If 
the data is other then the expected then there is something wrong with VARC. 
 
One test we commonly do is with the triggerless-pedestal mode.  In this mode we do not need a FEB or 
VMM.  You do a triggerless-pedestal run on any set of chips using the ETC to generate the data.  This is a 
good way to determine everything is working properly with the VARC and everything downstream.  You 
should see 22 channels for each chip you trigger with sparsification, pedestal subtraction and common-
mode-correction off.  All ADC values will be equal to the channel number. 
 
If the previous test seems to be working you can connect the VMM with the FEB disconnected.  When the 
ETC data generation is off you should see somewhat constant ADC values with noise ~ 2 ADC counts.   
This is with the exception of channel 0 which is the common-mode-correction value. 
 

8.4. Cal-injects 
Cal-injects are also a nice way of testing the electronics including the FEB.  Please see the section on 
Cal_injects. 
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Power Distribution Panel Parts List

Last updated - 1/19/2001

RefDes ComponentName Value PartNumber Manufacturer/
Vendor

Diodes
D1 LED Red/Green 537-7701-202 Dialight
D2 LED Red/Green 537-7701-202 Dialight
D3 LED Red/Green 537-7701-202 Dialight
D4 LED Red/Green 537-7701-202 Dialight
D5 LED Red/Green 537-7701-202 Dialight
D6 LED Red/Green 537-7701-202 Dialight
D7 LED Red/Green 537-7701-202 Dialight
D8 LED Red/Green 537-7701-202 Dialight
D9 LED Red/Green 537-7701-202 Dialight

D10 LED Red/Green 537-7701-202 Dialight
D11 LED Red/Green 537-7701-202 Dialight
D12 LED Red/Green 537-7701-202 Dialight
D13 LED Red/Green 537-7701-202 Dialight
D14 LED Red/Green 537-7701-202 Dialight
D15 LED Red/Green 537-7701-202 Dialight
D16 LED Red/Green 537-7701-202 Dialight
D17 LED Red/Green 537-7701-202 Dialight
D18 LED Red/Green 537-7701-202 Dialight
D19 LED Red/Green 537-7701-202 Dialight
D20 LED Red/Green 537-7701-202 Dialight
D21 LED Red/Green 537-7701-202 Dialight
D22 LED Red/Green 537-7701-202 Dialight
D23 LED Red/Green 537-7701-202 Dialight
D24 LED Red/Green 537-7701-202 Dialight
D25 LED Red/Green 537-7701-202 Dialight
D26 LED Red/Green 537-7701-202 Dialight
D27 LED Red/Green 537-7701-202 Dialight
D28 LED Red/Green 537-7701-202 Dialight
D29 LED Red/Green 537-7701-202 Dialight
D30 LED Red/Green 537-7701-202 Dialight
D31 LED Red/Green 537-7701-202 Dialight
D32 LED Red/Green 537-7701-202 Dialight
D33 LED Red/Green 537-7701-202 Dialight
D34 LED Red/Green 537-7701-202 Dialight
D35 LED Red/Green 537-7701-202 Dialight
D36 LED Red/Green 537-7701-202 Dialight
D37 1N4002
D38 1N4002
D39 1N4002
D40 1N4002
D41 1N4002
D42 1N4002
D43 1N4002
D44 1N4002

Fuses
F1 3/4 amp fuse in holder F1221CT-ND DigiKey
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F2 3/4 amp fuse in holder F1221CT-ND DigiKey
F3 3/4 amp fuse in holder F1221CT-ND DigiKey
F4 3/4 amp fuse in holder F1221CT-ND DigiKey
F5 3/4 amp fuse in holder F1221CT-ND DigiKey
F6 3/4 amp fuse in holder F1221CT-ND DigiKey
F7 3/4 amp fuse in holder F1221CT-ND DigiKey
F8 3/4 amp fuse in holder F1221CT-ND DigiKey
F9 3/4 amp fuse in holder F1221CT-ND DigiKey
F10 3/4 amp fuse in holder F1221CT-ND DigiKey
F11 3/4 amp fuse in holder F1221CT-ND DigiKey
F12 3/4 amp fuse in holder F1221CT-ND DigiKey
F13 3/4 amp fuse in holder F1221CT-ND DigiKey
F14 3/4 amp fuse in holder F1221CT-ND DigiKey
F15 3/4 amp fuse in holder F1221CT-ND DigiKey
F16 3/4 amp fuse in holder F1221CT-ND DigiKey
F17 3/4 amp fuse in holder F1221CT-ND DigiKey
F18 3/4 amp fuse in holder F1221CT-ND DigiKey
F19 3/4 amp fuse in holder F1221CT-ND DigiKey
F20 3/4 amp fuse in holder F1221CT-ND DigiKey
F21 3/4 amp fuse in holder F1221CT-ND DigiKey
F22 3/4 amp fuse in holder F1221CT-ND DigiKey
F23 3/4 amp fuse in holder F1221CT-ND DigiKey
F24 3/4 amp fuse in holder F1221CT-ND DigiKey
F25 3/4 amp fuse in holder F1221CT-ND DigiKey
F26 3/4 amp fuse in holder F1221CT-ND DigiKey
F27 3/4 amp fuse in holder F1221CT-ND DigiKey
F28 3/4 amp fuse in holder F1221CT-ND DigiKey
F29 3/4 amp fuse in holder F1221CT-ND DigiKey
F30 3/4 amp fuse in holder F1221CT-ND DigiKey
F31 3/4 amp fuse in holder F1221CT-ND DigiKey
F32 3/4 amp fuse in holder F1221CT-ND DigiKey
F33 3/4 amp fuse in holder F1221CT-ND DigiKey
F34 3/4 amp fuse in holder F1221CT-ND DigiKey
F35 3/4 amp fuse in holder F1221CT-ND DigiKey
F36 3/4 amp fuse in holder F1221CT-ND DigiKey
F37 3/4 amp fuse in holder F1221CT-ND DigiKey
F38 3/4 amp fuse in holder F1221CT-ND DigiKey
F39 3/4 amp fuse in holder F1221CT-ND DigiKey
F40 3/4 amp fuse in holder F1221CT-ND DigiKey
F41 3/4 amp fuse in holder F1221CT-ND DigiKey
F42 3/4 amp fuse in holder F1221CT-ND DigiKey
F43 3/4 amp fuse in holder F1221CT-ND DigiKey
F44 3/4 amp fuse in holder F1221CT-ND DigiKey
F45 3/4 amp fuse in holder F1221CT-ND DigiKey
F46 3/4 amp fuse in holder F1221CT-ND DigiKey
F47 3/4 amp fuse in holder F1221CT-ND DigiKey
F48 3/4 amp fuse in holder F1221CT-ND DigiKey
F49 3/4 amp fuse in holder F1221CT-ND DigiKey
F50 3/4 amp fuse in holder F1221CT-ND DigiKey
F51 3/4 amp fuse in holder F1221CT-ND DigiKey
F52 3/4 amp fuse in holder F1221CT-ND DigiKey
F53 3/4 amp fuse in holder F1221CT-ND DigiKey
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F54 3/4 amp fuse in holder F1221CT-ND DigiKey
F55 3/4 amp fuse in holder F1221CT-ND DigiKey
F56 3/4 amp fuse in holder F1221CT-ND DigiKey
F57 3/4 amp fuse in holder F1221CT-ND DigiKey
F58 3/4 amp fuse in holder F1221CT-ND DigiKey
F59 3/4 amp fuse in holder F1221CT-ND DigiKey
F60 3/4 amp fuse in holder F1221CT-ND DigiKey
F61 3/4 amp fuse in holder F1221CT-ND DigiKey
F62 3/4 amp fuse in holder F1221CT-ND DigiKey
F63 3/4 amp fuse in holder F1221CT-ND DigiKey
F64 3/4 amp fuse in holder F1221CT-ND DigiKey
F65 3/4 amp fuse in holder F1221CT-ND DigiKey
F66 3/4 amp fuse in holder F1221CT-ND DigiKey
F67 3/4 amp fuse in holder F1221CT-ND DigiKey
F68 3/4 amp fuse in holder F1221CT-ND DigiKey
F69 3/4 amp fuse in holder F1221CT-ND DigiKey
F70 3/4 amp fuse in holder F1221CT-ND DigiKey
F71 3/4 amp fuse in holder F1221CT-ND DigiKey
F72 3/4 amp fuse in holder F1221CT-ND DigiKey

Connectors
J1 9 Pin PC mount header A14209-ND DigiKey
J2 9 Pin PC mount header A14209-ND DigiKey
J3 9 Pin PC mount header A14209-ND DigiKey
J4 9 Pin PC mount header A14209-ND DigiKey
J5 9 Pin PC mount header A14209-ND DigiKey
J6 9 Pin PC mount header A14209-ND DigiKey
J7 9 Pin PC mount header A14209-ND DigiKey
J8 9 Pin PC mount header A14209-ND DigiKey
J9 9 Pin PC mount header A14209-ND DigiKey
J10 9 Pin PC mount header A14209-ND DigiKey
J11 9 Pin PC mount header A14209-ND DigiKey
J12 9 Pin PC mount header A14209-ND DigiKey
J13 9 Pin PC mount header A14209-ND DigiKey
J14 9 Pin PC mount header A14209-ND DigiKey
J15 9 Pin PC mount header A14209-ND DigiKey
J16 9 Pin PC mount header A14209-ND DigiKey
J17 9 Pin PC mount header A14209-ND DigiKey
J18 9 Pin PC mount header A14209-ND DigiKey
J19 9 Pin PC mount header A14209-ND DigiKey
J20 9 Pin PC mount header A14209-ND DigiKey
J21 9 Pin PC mount header A14209-ND DigiKey
J22 9 Pin PC mount header A14209-ND DigiKey
J23 9 Pin PC mount header A14209-ND DigiKey
J24 9 Pin PC mount header A14209-ND DigiKey
J25 9 Pin PC mount header A14209-ND DigiKey
J26 9 Pin PC mount header A14209-ND DigiKey
J27 9 Pin PC mount header A14209-ND DigiKey
J28 9 Pin PC mount header A14209-ND DigiKey
J29 9 Pin PC mount header A14209-ND DigiKey
J30 9 Pin PC mount header A14209-ND DigiKey
J31 9 Pin PC mount header A14209-ND DigiKey
J32 9 Pin PC mount header A14209-ND DigiKey
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J33 9 Pin PC mount header A14209-ND DigiKey
J34 9 Pin PC mount header A14209-ND DigiKey
J35 9 Pin PC mount header A14209-ND DigiKey
J36 9 Pin PC mount header A14209-ND DigiKey

Resistors
R1 0805 resistor 300 ohm
R2 0805 resistor 300 ohm
R3 0805 resistor 300 ohm
R4 0805 resistor 300 ohm
R5 0805 resistor 300 ohm
R6 0805 resistor 300 ohm
R7 0805 resistor 300 ohm
R8 0805 resistor 300 ohm
R9 0805 resistor 300 ohm

R10 0805 resistor 300 ohm
R11 0805 resistor 300 ohm
R12 0805 resistor 300 ohm
R13 0805 resistor 300 ohm
R14 0805 resistor 300 ohm
R15 0805 resistor 300 ohm
R16 0805 resistor 300 ohm
R17 0805 resistor 300 ohm
R18 0805 resistor 300 ohm
R19 0805 resistor 300 ohm
R20 0805 resistor 300 ohm
R21 0805 resistor 300 ohm
R22 0805 resistor 300 ohm
R23 0805 resistor 300 ohm
R24 0805 resistor 300 ohm
R25 0805 resistor 300 ohm
R26 0805 resistor 300 ohm
R27 0805 resistor 300 ohm
R28 0805 resistor 300 ohm
R29 0805 resistor 300 ohm
R30 0805 resistor 300 ohm
R31 0805 resistor 300 ohm
R32 0805 resistor 300 ohm
R33 0805 resistor 300 ohm
R34 0805 resistor 300 ohm
R35 0805 resistor 300 ohm
R36 0805 resistor 300 ohm
R37 0805 resistor 300 ohm
R38 0805 resistor 300 ohm
R39 0805 resistor 300 ohm
R40 0805 resistor 300 ohm
R41 0805 resistor 300 ohm
R42 0805 resistor 300 ohm
R43 0805 resistor 300 ohm
R44 0805 resistor 300 ohm
R45 0805 resistor 300 ohm
R46 0805 resistor 300 ohm
R47 0805 resistor 300 ohm
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R48 0805 resistor 300 ohm
R49 0805 resistor 300 ohm
R50 0805 resistor 300 ohm
R51 0805 resistor 300 ohm
R52 0805 resistor 300 ohm
R53 0805 resistor 300 ohm
R54 0805 resistor 300 ohm
R55 0805 resistor 300 ohm
R56 0805 resistor 300 ohm
R57 0805 resistor 300 ohm
R58 0805 resistor 300 ohm
R59 0805 resistor 300 ohm
R60 0805 resistor 300 ohm
R61 0805 resistor 300 ohm
R62 0805 resistor 300 ohm
R63 0805 resistor 300 ohm
R64 0805 resistor 300 ohm
R65 0805 resistor 300 ohm
R66 0805 resistor 300 ohm
R67 0805 resistor 300 ohm
R68 0805 resistor 300 ohm
R69 0805 resistor 300 ohm
R70 0805 resistor 300 ohm
R71 0805 resistor 300 ohm
R72 0805 resistor 300 ohm
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vfbspy.xls Parts List

Last updated - 9/26/2001

Count RefDes ComponentName Value PatternName PartNumber

Ics
1 U1 LVDS Receiver SOIC16 DS90C032
1 U2 LVDS Receiver SOIC16 DS90C032
1 U3 LVDS Receiver SOIC16 DS90C032
1 U4 LVDS Receiver SOIC16 DS90C032
1 U5 LVDS Receiver SOIC16 DS90C032
1 U6 LVDS Receiver SOIC16 DS90C032

Caps
1 DC1 CAP-805 0.1uF RC0805 0805B104K500NX
1 DC2 CAP-805 0.1uF RC0805 0805B104K500NX
1 DC3 CAP-805 0.1uF RC0805 0805B104K500NX
1 DC4 CAP-805 0.1uF RC0805 0805B104K500NX
1 DC5 CAP-805 0.1uF RC0805 0805B104K500NX
1 DC6 CAP-805 0.1uF RC0805 0805B104K500NX
1 DC7 CAP-805 0.1uF RC0805 0805B104K500NX

Fuses
1 F1 SMT fuse 1/4 Amp

LED
1 LED1 Red LED vertical Dialight 555-3009

Polarized Caps
1 PC1 CAP-POLAR-B 4.7uF CAP_CASEB_3528

Conns
1 J1 VARC conn 100 Pin thru hole AMP
1 J2 16Pin DualBergStix
1 J3 16Pin DualBergStix
1 J4 16Pin DualBergStix
1 J5 LogicAnalyzer 38Pin SMT AMP
1 J6 VFB Power Conn 8 Pin dual berg
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Control Cable

  
Cable Description
Manufacturer Amphenol/Spectra-Strip
Cable Type 50 Conductor .025 pitch #30AWG Twist & Flat
Part Number 125-3001-068

Function Control Cable
Length 26 Ft.
Location_1 VFB
Connector_1 T&B 50 pin fine pitch connector #311-050-302
Location_2 VARC
Connector_2 T&B 50 pin fine pitch D connector #311-050PM29
Comments

Fire Safety
Flame Test Rating 
Insulation Material PVC
Jacket Material N/A
Smoke Mitigation 

Electrical Considerations
Connector pin-out assign. See Attachment
Power conductor ampacity See Attachment
Power conductor overcurrent protection LVDS Signal Imax = 5ma.
High voltage conductor rating 150 Volt

Mechanical Considerations
Bend Radius for cable tray 3" Radius
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Power Cable

  
Cable Description
Manufacturer Alpha Wire & Cable
Cable Type Twisted Sheilded Pair (2-pr ind and outer sheild #22 AWG)
Part Number 1243/2C
Function Power Cable
Length 26 Ft.
Location_1 VFB
Connector_1 AMP-87631-4  (w/crimp pins #1-87309-4)
Location_2 Power Panel
Connector_2 AMP-87631-4  (w/crimp pins #1-87309-4)
Comments

Fire Safety
Flame Test Rating See UL Standard 1581
Insulation Material Color-coded High Density Polypropylene
Jacket Material PVC
Smoke Mitigation See UL Standard 1581

Electrical Considerations
Connector pin-out assign.  +5v, Return, Sh'ld ; -5v,Return, Sh'ld ; Outer Sh'ld
Power conductor ampacity See Attachment
Power conductor overcurrent protection 2 Amp
High voltage conductor rating 400 Volt

Mechanical Considerations
Bend Radius for Cable Tray 3" Radius



Signal Cable

  
Cable Description
Manufacturer W.L.Gore & Associates
Cable Type Sheilded Twinax Cable (Quiet Zone)
Part Number HSN 4023/22'
Function Signal Cable
Length 26 Ft.
Location_1 VFB
Connector_1 Keyed Housing P/N:60130170 (3 pin)
Location_2 VMM
Connector_2 Keyed Housing P/N:60130170 (3 pin)
Comments Low level signal transmission 2ma max @ 2.5v max

Fire Safety
Flame Test Rating UL94-VO
Insulation Material Expanded PTFE
Jacket Material FEP   /  .006 Blue
Smoke Mitigation UL94-VO

Electrical Considerations
Connector pin-out assign. Sig A, Sig B, and Ground
Power conductor ampacity Standard 26 guage conductors
Power conductor overcurrent protection Imax = 2ma
High voltage conductor rating 500v

Mechanical Considerations
Bend Radius for Cable Tray 5" Radius
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